Single-Molecule-Based Detection of Conserved Influenza A Virus RNA Promoter Using a Protein Nanopore.
Influenza A viruses (IAVs) cause annual epidemic and severe pandemic outbreaks worldwide and result in high mortality. Despite the importance of surveillance for preventing IAV infection, the existing techniques are inefficient for ultrasensitive diagnosis in real time. In this study, we performed protein nanopore-based measurements to detect the highly conserved IAV RNA promoter at the single-molecule level. The binding of specific DNA probes to the IAV RNA promoter generated two types of characteristic nanopore signatures with single or double spikes of current blockade and substantially increased dwell times, which facilitated the discrimination of the IAV promoter from nonspecific macromolecules. Our DNA probe-mediated nanopore sensor will serve as an ultrasensitive, real-time, point-of-care diagnostic tool for highly pathogenic IAVs.